Significant advances in the diagnosis and medical care of children with chronic kidney disease (CKD) are major reasons for the better survival rates of children and adolescents with CKD than the survival rates reported in previous decades. These patients are reaching adulthood, and therefore require a transition to adult me dical care. This transition phase is well-recognized to be associated with considerably increased morbidities and medical problems, such as non-adherence, graft loss after transplantation, and loss to follow-up. Low adherence increases morbidity and medical complications and contributes to poorer qualities of life and an overuse of the health care system. However, these tragic outcomes may be avoidable through a structured and well-defined transition program. In the last decade, there has been increasing interest to resolve these medical and psychological problems that occur during the transfer of young adult patients from pediatric to adult renal units. The aims of a successful transition from pediatric to adult medical care include enhancing the individual development of better healthcompetence and stabilizing, or even improving, the state of health. This review will focus on various aspects of the transition phase of adolescents who have CKD or who underwent kidney transplantation from pediatric to adult nephrology care.
Introduction
In 1984, US Surgeon General C. Everett Koop, MD, cohosted a national in vitational conference focusing on the needs of adolescents and teenage child ren with chronic and disabling conditions 1) . For the first time, issues of health care transitions were on US national radar. This novel attention was brought about by significantly improved survival rates during the 1970s and early 1980s for children born with chronic and disabling conditions. Today, nearly three decades after the first conference, the process of transitioning adoles cents with special health needs to adult health care appears to be notably ad vanced of where it was at that time. Clearly, there is more awareness nowadays of the issues regarding adolescents and young adults with chronic diseases than there were generations ago. Factors that facilitate the transition process have been more clearly established. But it has also become evident, that the medical community worldwide has yet to put into place a variety of changes to ensure that young people, most dependent on coordinated health care services are able to make the transition to the adult health care system and Child Kidney Dis • 2018;22: [7] [8] [9] [10] [11] www.chikd.org still receive the attention and services that they still deserve. These particular accounts, also for children with chronic kidney disease (CKD) and patient suffering from rare and ultrarare diseases. There have been dramatic improve ments in the survival rates of pediatric patients with CKD and after kidney transplantation. The goal for these pati ents is, that with the help of a purposeful and planned pro cess in which adolescents and young adult patients assume progressively increasing responsibility for their health con dition management, to maximize lifelong renal function and to optimize quality of life and survival before and after kidney transplantation.
Adherence, the main barrier of the transition period
Hynes and colleagues define the term adherence as "the extent to which a person's behavior, in terms of taking me dications, following diets, or executing lifestyle changes, coincides with medical or health advice" 2) . Although, these two terms "compliance" and "adherence" are still often used interchangeably, adherence should be preferred beca use it focuses on whether a person adheres to the medical regimen rather than passively just follows doctor's orders without really understanding the origin background of these recommendations 3) . Adherence implies cooperation, partnership and understanding between patients and care takers. Medical personnel must always be alert to the in creased prevalence of impaired adherence to treatment particular during teen years. Adolescents are expected to take increasing responsibility regarding their health and health care. However, adolescence is a very fragile and sen sitive period due to physical, pubertal and cognitive matu ration, in addition to psychosocial changes, the develop ment of independent social relationships. During the ado lescence, the child is proceeding from a complete de pendency to a more or less autonomous life style 4) . This leads to many problems in adherence of teenagers and young adolescents that have a negative impact on their future health.
Transition in children with CKD and after kidney transplantation
The impact of CKD on adolescents and young adults can be challenging. Transplanted patients are at very high risk for severe and irreversible complications of unsuccess ful transition. Especially graft loss is most frequent at the age of 16-24 years. Cardiovascular disease is the leading cause of increased mortality and morbidity in CKD pati ents. Among these patients aged 15-19 years, cardiovas cular event rates are nearly 1000fold higher than those of their age matched peers, and the mortality rate for those aged 25-34 years is similar to that of 75yearolds in the general population 5, 6) . For adolescents and young adults with pediatric onset CKD, risk factors associated with the high cardiovascular mortality rate begin early, with calciumphosphate imba lance, chronic and acute inflammations, hypertension, fluid overload, and anemia.
Minimizing complications frequently requires close adherence to complex and restrictive, medical regimens, particularly for those on dialysis. In addition, frequent visits in the outpatient clinics and many longterm stays in the hospital with possible interventions necessary can minimize the adherence of these patients. Skipping medi cations and forgetting appointments, poor adherence to fluid restriction before transplantation will lead to severe and irreversible damage. The complicated lives of adoles cents on dialysis are often made more challenging by the need for transition 7) . This has been reported for treatments of other severe chronic health conditions such as diabetes, cystic fibrosis or organ transplant possibly resulting in life threatening complications.
Low adherence in teenage years leads to various con sequences for patients themselves, their families and the health care system. For chronic conditions, low adherence increases morbidity and medical complications (hospitali zation), contributes to poorer quality of life (fatigue and absenteeism in school) and an overuse of the health care system (unnecessary medical consults and investigations) 8) . Low adherence increases health care costs and may lead a health care team to withhold treatment. In the case of organ transplantation, low adherence is a leading cause of graft rejection and may cause death 9) . Lemke 
Establishment of a successful transition
Until now, this transition has not been uniformly esta blished in all pediatric nephrology units worldwide. First of all, the actual transition process, a longterm controlled passage from pediatric to adult medical care, has to be dif ferentiated from the direct transfer of medical care 10) . Various transition models are currently discussed: first, the interposition of an adolescent clinic, or even a combined continuous outpatient clinic for both adolescent and young adults including pediatric and adult nephrologists. The establishment of such a transitions or adolescent clinic as a role model for new health care structure, might help to de celerate the progression of any kidney disease in the future. National and regional trainingprograms, using new IT technology and social media, are beginning to bear fruit. In the US, training programs not only include patients, nurses and doctors, but also parents and siblings are guided through this transition phase. In Germany, there is a go vernment and health insurance company funded transition program ("Berlin Transition program") to coordinate the procedure of transition. It also supports specific medical service (intensified communication, mobile apps etc.) that usually are not being compensated by health insurance. Initially, it was established for the transition of adolescents with type 1 diabetes and epilepsy, but since a few years, renal patients are also eligible to be included into this service. An important part of this program is a structured and well defined pathway to regulate the transfer of pediatric pati ents, including transitionspecific services: such as the intensification of the communication between caretakers, families and patients and the clarification of the necessity of a prepared transition. In some cases, the installation of a casemanager to secure the flow of information and to organize the numerous appointments seems reasonable. Actually a German wide randomized, prospective trial evaluating the efficacy of the Berlin Transition Program in adolescents after pediatric kidney transplantation is carried out 11) . Additionally, in Germany an educational transistion program "Endlich Erwachsen" (finally adult) exists for more than 15 years, that educates adolescents concerning disease management, selfesteem, sexuality, medications, sports and may other important subjects (www.endlicherwachsen. de).
Recommendation for the transitioning from pediatric to adult care
So far, there are two parts of the transition process des cribed: the first block already starts years before the actual separation process of the patients. It should begin no later than at the age of sixteen. The second block affects the time right after the first appointment at an adult clinic. However, many pediatric centers already initiate the first block even earlier than just described. These first preparations should always include the families. It should be the first and most important goal to enhance the patient's independence, the skills to organize own appointments, and his ability to communicate confident with the medical staff. One helpful tool is to provide a checklist to the patient and together log off all achieved milestones of the transition process. Perio dically, these achievements should be discussed with the patient and the individual timepoint for the switch of clinics should be determined together.
A successful transition can only be achieved when pa rents are willing to let the patient go and take over their own responsibility. This parental milestone can be particular hard to achieve, because after years of very close and in tense responsibilities it is not easy to step back and let the patient make his or her own decisions. Particular helpful are specific training courses for affected parents.
This also accounts for involved doctors. Many medically complex pediatric patients have had the same medical team since they were very young; consequently, very strong bonds and trusting relationships have been established between parents and medical staff.
Practical Application
A transitions or transfer clinic should set an individual and specific algorithm for each patient. Leading physicians (and nurses) in both pediatric and adult centers should co ordinate and educate on transition issues. The concept of transition should be introduced to families in early adole scence as early as 12-14 years. For a continuous transition, alternate appointments at the pediatric and adult nephro logist are essential at first. Alternatively, a specific adolescent consultation can be established in adult nephrology units or outpatient clinics. Here, the patient gets to know the adult nephrologist through a few combined appointments (pediatric and adult nephrologist) in the pediatric center. Further the patient will be directly transferred to the adole scent consultation. This allows teenagers and young adults to exchange experiences and information. Furthermore, it enables the physician to address the needs of the patients more specifically since taking care of this patient cohort demands time for conversation and expertise concerning agerelated problems. Therefore, it is also suggested to create a network of multiple professionals, such as social workers, psychotherapists and teachers. Patient and family education about the disease and medication are additional important elements for a successful transfer process.
Designated physicians on both sides should ensure con tinuous monitoring of the transition process and build patient's confidence and reliance. Starting off, a 'transfer report' covering the full patient's medical history should be written by the pediatric nephrologist. This should also include physical growth, (school) education as well as social and psychological development. The starting point of transition should be agreed on commonly by all parties (patient, family, pediatric and adult nephrologist). It should take place during a time without significant medical or social problems and ideally after completing school educa tion, especially if social support is lacking. Treatment plans by other subspecialties should be considered as well. As part of the alternating appointments the documentation and the further procedure of each appointment should be stated in a report. The state of transition should be shared with the patient appropriate to his or her intellectual de velopment.
To recognize the patient's independence, it is essential for both pediatric and adult nephrologists to initially invite the patient without the parents, starting approximately at the age of fifteen. This allows the patient to talk about in timate topics and problems. Consequently, going through the patient's medication together and discussing current (medical) problems will help achieve a selfresponsible in teraction. The communication through the parents will be gradually reduced and focused towards the patient. If desired other family members or even partners should be involved. Access to group sessions or even holiday camps with other transitioning adolescents should be offered additionally.
Another important issue concerning practical aspects is the additional workload that arises from the described interventions. National health systems will have to include the additional costs for personnel in order to achieve the goals mentioned.
Conclusions
It is still a very long way from just a simple transfer to the foundation of a more sophisticated and organized transi tion process in the field of pediatric nephrology. However, the efforts to establish such a transition clinic are worth while because they increase health and quality of life for patients and their families. Though, this additional work load for physicians and their teams has to be appreciated by governments and health insurance companies all over the world.
